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ABSTRACT

In March 2020, the coronavirus disease 2019 (COVID-19) pandemic
disrupted education worldwide. In the United States, the pandemic
forced colleges and universities across the nation to adopt quickly
emergency remote teaching and learning. The ability to pivot in-
struction seamlessly and effectively across learning formats (e.g.,
face-to-face, hybrid, online) while supporting student engagement,
learning, and completion in an authentic and high-quality manner
challenged higher education leaders. This historical review of the
literature examines distance and online education from the 1700s
to 2021 to identify how external and internal pressures and oppor-
tunities have impacted and influenced the evolution of educational
formats pre-COVID-19, and how they will continue to evolve post
pandemic. This historical review also explores how instructional
design and pedagogy have been and continue to be influenced by
technological advancements, emerging research from the Learning
Sciences and Mind (psychology), Brain (neuroscience), and Edu-
cation (pedagogy) science.

Keywords: online education; distance education; instructional de-
sign; pivotal pedagogy; Learning Sciences; Mind, Brain, and Edu-
cation Science; historical literature review

Revision historica de la educacion a distancia y en linea
desde 1700 hasta 2021 en el Estados Unidos: diseiio
instruccional y pedagogia fundamental en la educacion
superior

RESUMEN

En marzo de 2020, la pandemia de la enfermedad por coronavirus
2019 (COVID-19) interrumpié la educacion en todo el mundo.
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En los Estados Unidos, la pandemia obligé a los colegios y uni-
versidades de todo el pais a adoptar rapidamente la ensefianza y el
aprendizaje remotos de emergencia. La capacidad de hacer pivotar
la instruccion de manera fluida y efectiva a través de multiples mo-
dalidades (por ejemplo, cara a cara, formatos hibridos, en linea)
mientras se apoya la participacion, el aprendizaje y la finalizacion
de los estudiantes de una manera auténtica y de alta calidad se con-
virti6 en un tema central para los lideres de la educacion superior.
Esta revision historica de la literatura examina la educacion a dis-
tancia y en linea desde el siglo XVIII hasta el 2021 para identificar
como las presiones y oportunidades externas e internas impactaron
e influyeron en la evolucién de los formatos educativos anteriores
al COVID-19, y como continuaran evolucionando después de la
pandemia. Esta revision historica también explora como el disefio
instruccional y la pedagogia han sido y contintan siendo influen-
ciados por los avances tecnolégicos, la investigacion emergente de
las ciencias del aprendizaje y la ciencia de la mente (psicologia), el
cerebro (neurociencia) y la educacion (pedagogia).

Palabras clave: educacién en linea; educacion a distancia; disefio
instruccional; pedagogia fundamental; ciencias del aprendizaje;
ciencia de la mente, el cerebro y la educacidn; revision de literatura
historica
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The higher education landscape
in the United States is constantly
evolving. Demographic shifts in
enrollments over the last decade have
made the increasing non-traditional
student population today’s traditional
population (Anderson, 2016; National
Center for Education Statistics, 2015;
Westervelt, 2016). The iconic image of
18-22-year-old undergraduate students
walking across campus from their dor-
mitory or the library to attend a class in
an ivy-covered red-brick building is no
longer the norm. The most recent data
reported by the National Center for
Education Statistics (NCES) (2015) re-
vealed that 74% of undergraduate stu-
dents had at least one or more non-tra-
ditional student characteristics (e.g.,
delayed postsecondary enrollment,
part-time enrollment, financial inde-
pendence, employed full-time while
enrolled, have one or more dependents,
is a single parent, did not receive a tra-
ditional high school diploma).

Projections indicate this national
shift to an increasingly non-traditional
student population in higher education
is not slowing down. According to the
Projections of Education Statistics to
2027, enrollments of students 25 to 34
years old increased 43% between 2000
and 2016, and are projected remain

approximately the same through 2027
(NCES, 2019, p. 25). The number of
students 35 years and older increased
8% between 2000 and 2016, and are ex-
pected to increase by 3% between 2016
and 2027 (NCES, 2019, p. 25). To meet
and support the financial, temporal,
family, and geographical access needs
of this increasingly diverse student pop-
ulation, institutions of higher education
(IHE) continue to expand their courses
and program offerings to include online
education.

Distance education has its roots
in correspondence education, which
dates back to the 18" century, and con-
tinued to expand enrollment in the
19" century. Pedagogical approaches
for correspondence education engaged
teachers and students in communica-
tion through the postal service (Kentor,
2015). Distance education then expand-
ed to radio delivery, televised broad-
casts, and telephone in the 20™ century.
While radio provided one-way commu-
nication (Yizer & Kurubacak, 2004),
two-way interactive television (Fulford
& Sakaguchi, 2001) and the use of tele-
phone connections (O'Leary & Quin-
lan, 2007) enabled live synchronous in-
teraction. Distance education programs
used synchronous interactive methods
of delivery statewide, regionally, and na-
tionally as they continued to evolve.
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The pedagogical dynamics of
teaching and learning changed in the
latter part of the 20" century with the
advent of the Internet and through sup-
plemental forms of interaction, includ-
ing the “use of electronic mail (email),
bulletin board systems (BBS), comput-
er mediated conferencing (CMC), au-
diographics or video teleconferencing,
remote database access, and most re-
cently, the World Wide Web (WWW)”
(Kearsley et al., 1995, p. 37). In the late
1990s and 2000s, the Internet accom-
modated additional methods of two-
way communication. With the progres-
sive and strategic use of the Internet
in the late 1990s, educational institu-
tions increasingly offered more courses
and programs online. The 21* century
brought forth even further transforma-
tional change. Between 2001 and 2019,
institutions used the Internet and ad-
vancements in educational technology
to expand pedagogical approaches: new
opportunities to present content, en-
gage students synchronously and asyn-
chronously, integrate dynamic forms
of assessment, and provide feedback
through different modalities.

In March 2020, the coronavirus
disease 2019 (COVID-19) pandem-
ic disrupted education worldwide. By
April 1, 2020, the United Nations Ed-
ucational, Scientific and Cultural Or-
ganization (UNESCO) reported that
COVID-19 had affected approximately
1.6 billion students through 195 coun-
trywide closures (UNESCO, 2020). In
the United States, the pandemic forced
colleges and universities across the na-
tion to pivot quickly to online environ-
ments. Educational scholars differenti-

ated this type of learning as emergency
remote teaching and learning to distin-
guish it from online learning (Hodg-
es et al., 2020; Milman, 2020). Online
learning includes preparation time for
developing course materials and de-
sign in adherence to best pedagogical
practices within the online teaching
and learning literature (Milman, 2020).
Conversely, emergency remote teach-
ing (ERT) is:

.. a temporary shift of instruc-
tional delivery to an alternate
delivery mode due to crisis cir-
cumstances. It involves the use of
fully remote teaching solutions
for instruction or education that
would otherwise be delivered
face-to-face or as blended or hy-
brid courses and that will return
to that format once the crisis or
emergency has abated. (Hodges
et al., 2020, para. 13)

The challenge for IHEs during this time
was how to pivot quickly in the midst
of a pandemic. Post-COVID-19, ed-
ucational leaders must be prepared to
navigate strategically an increasingly
complex educational landscape and to
meet the expanding instructional needs
of a diverse student population across
all learning formats (e.g., on-campus,

blended/hybrid, online).

We conducted a historical review
of the literature on distance and online
education from the 1700s to 2021. The
review also addresses how technolog-
ical advancements, emerging research
from the Learning Sciences and Mind
(psychology), Brain (neuroscience), and
Education (pedagogy) (MBE) Science,
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and a worldwide pandemic influence
instructional design and pedagogy.

Methodology

e employed a historical liter-

ature review methodology.

The purpose of a historical
literature review is to examine “research
throughout a period of time, often start-
ing with the first time an issue, con-
cept, theory, phenomena emerged in
the literature, then tracing its evolution
within the scholarship of a discipline”
(Baumeister & Leary, 1997, as cited by
Banomyong et al., 2017, p. 3). Histori-
cal reviews may follow a chronological
method, such as this historical review,
to show how research has been added
to the literature and to identify direc-
tions for future research.

Historical literature reviews are
valuable contributions to the literature
because they provide both a compre-
hensive perspective of a phenomenon
of interest as well as illumination of that
phenomenon’s contextual relevance
within modern constructs. Primary
data sources include original and veri-
fied documents or artifacts. Secondary
sources are credible artifacts, such as
peer reviewed research articles, books,
book chapters, observations, or inter-
views that document the existence and
impact of the phenomenon. Booth et
al. (2012) identified three components
for historical reviews: they must be (a)
clear; (b) valid; and (c¢) auditable. His-
torical reviews are auditable when they
follow the same four steps as systemat-
ic reviews: search, appraisal, synthesis,
and analysis (Booth et al., 2012; Grant

& Booth, 2009). Furthermore, histori-
cal reviews may reflect searches that are
more exhaustive because they are not
limited to predetermined constraints
such as a specific number of databases.

The purposes of a historical
review are to provide historical con-
text that shows developments across
phenomena and identify directions for
future research. We used the term “dis-
tance education” for the research ques-
tions since the term “online education”
developed as part of the evolution of
distance education. The following re-
search questions guided this historical
literature review:

1. How has distance education evolved
from the 1700s to 2021 in the Unit-
ed States?

2. How has instructional design and
pedagogy evolved in distance
education?

3. How has research from the Learn-
ing Sciences and Mind, Brain, and
Education Science influenced in-
structional design and pedagogy?

4. How has the COVID-19 pandemic
affected pedagogical practices with-
in higher education?

We began this historical liter-
ature review by searching multiple
education databases for publications
related to the following word search
combinations: correspondence educa-
tion, correspondence courses, corre-
spondence study; distance education,
distance learning; online education,
online learning, online instruction;
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eLearning; hybrid education, hybrid
learning, hybrid instruction; blended
education, blended learning, blended
instruction; andragogy; pedagogy; in-
structional design; Learning Sciences;
and Mind, Brain, and Education Sci-
ence. We reviewed titles and abstracts
to identify relevant publications. Of
those publications, reference lists were
reviewed to identify additional relevant
publications and artifacts. Additionally,
we searched publications from the U.S.
Department of Education, accrediting
agencies, and education databases for
publications related to COVID-19 na-
tional emergency, emergency remote
instruction, emergency remote teach-
ing, emergency remote learning, Coro-
navirus Aid, Relief, and Economic Se-
curity (CARES) Act, and waiver.

This historical literature review
explores four key periods: 1700-1899;
1900-1969; 1970-1989; and 1990-2021.
The historical literature review focuses
on (a) distance and online education in
the United States; (b) instruction and
instructional design; and (c) pedagogy.

Knowles (1980) defined the
term pedagogy as “the art and science
of teaching children” (p. 40), while an-
dragogy is defined as “the art and sci-
ence of helping adults learn” (p. 43).
According to Knowles (1973), pedago-
gy comes from the Greek word “paid”
meaning child and “agogus” meaning
leader of which together—pedagogy—
means the art and science of teaching
children (p. 53), while andragogy comes
from the Greek word “aner,” meaning
man (p. 54). However, after hearing
from teachers in K-12 education and

in colleges that the application of an-
dragogical practices in certain situa-
tions were producing superior learning,
Knowles (1980) shifted from “andrago-
gy vs pedagogy” to “from pedagogy to
andragogy:”

I am at the point now of seeing
that andragogy is simply anoth-
er model of assumptions about
learners to be used alongside the
pedagogical model of assump-
tions, thereby providing two al-
ternative models for testing out
the assumptions as to their ‘fit’
with particular situations. (p. 43)

Picciano (2016) shared, “Since online
and blended learning have become so
commonplace in higher education, an-
dragogical as well as pedagogical prin-
ciples are assumed to come under the
umbrella of pedagogy” (p. 5). In this
historical review, the term pedagogy re-
fers to the science and art of teaching.

This review follows a chronolog-
ical method to explore distance educa-
tion using seminal publications from
1920 to 2021 to provide an overview of
distance education in the United States,
the emergence of the Learning Sciences
and MBE Science, and emergency re-
mote teaching during the COVID-19
pandemic. Therefore, this historical re-
view begins with distance education in
the 1700s and concludes with looking at
online education in 2021 and beyond.
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From Correspondence
Education to Online Education
in the United States

e begin the first part of the
historical review with cor-
respondence education and

then explore the evolution of distance
education through advancements in
technology including radio, television,
telephone, computer assisted instruc-
tion, satellite, personal computers, the
World Wide Web, and the Internet. We
conclude with the emergence of learn-
ing management systems, mobile de-
vices, social media, and applications.

Correspondence Education

Distance education dates back to corre-
spondence study, which allowed learn-
ers to engage in education through
postal mail (Bower & Hardy, 2004). The
earliest record of correspondence edu-
cation in the United States is March 20,
1728, when Caleb Phillips placed an ad
in the Boston Gazette in Massachusetts
to send weekly lessons to students who
wanted to learn shorthand (Bower &
Hardy, 2004). Communication between
the instructor and the student includ-
ed written assignments that supported
teaching and learning.

During the 19" century, cor-
respondence study expanded both in
the United States and worldwide. In
1840, Sir Isaac Pitman offered corre-
spondence courses for shorthand in
the United Kingdom; students mailed
in transcribed Bible selections on post-
cards and received feedback from him
(Bower & Hardy, 2004). Pitman’s work

continued, and Sir Isaac Pitman’s Cor-
respondence Colleges later formed
to continue his work (Schlosser et al.,
2009; Bower & Hardy, 2004). The Uni-
versity of London became the “first
University to offer truly distance teach-
ing from 1858, when the residential
requirements previously in place for
Universities were abandoned” (Gas-
kell, 2018, p. 85).

In the United States in 1873,
Anna Eliot Ticknor founded the Society
to Encourage Studies at Home in Bos-
ton, Massachusetts (Kentor, 2015). Over
a 24-year period, the Society to Encour-
age Studies at Home, based on the cor-
respondence school model, provided
instruction to thousands of members,
primarily women (Casey, 2008, p. 46).
Toward the mid-1870s, correspondence
education for adults emerged during the
Chautauqua Movement (Kentor, 2015,
p. 23). In 1874, Lewis Miller and John
Heyl Vincent started a summer train-
ing program that evolved, by 1878, into
the Chautauqua Literary and Scientif-
ic Circle (CLSC) in Chautauqua, New
York. CLSC was the first adult educa-
tion program and also the first major
correspondence school in the United
States (Casey, 2008; Kentor, 2015, p. 23;
Scott, 2005). CLSC became Chautauqua
University in 1883, offering extension
courses, correspondence courses, and
summer terms (Kentor, 2015).

In 1891, the International Cor-
respondence Schools (ICS) founded in
Scranton, Pennsylvania, enrolled over
190,000 students in coal mining corre-
spondence courses within the first eight
years (Watkinson, 1996). In 1892, the
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University of Chicago Extension divi-
sion was created, the “first US school
to organize correspondence courses at
the college level, offering full credit for
successful completion and using the
same rigorous standards as in UChica-
go classrooms” (University of Chicago,
n.d., para. 3). In 1892, the term “dis-
tance education” appeared for the first
time in the United States in a pamphlet
by the University of Wisconsin-Mad-
ison (Wei & Yan, 2014). Similarly to
the University of Wisconsin-Madison,
other land grant institutions such as
Penn State University in 1892 (Dawson,
2017) and University of Nebraska in
1909 (Frolik & Graham, 1987) offered
correspondence education to increase
educational outreach to students, in-
cluding farmers in rural areas.

Radio, Television, and Telephone

Mass media advancements transformed
distance education in the United States.
The radio expanded the footprint of dis-
tance education in the 1920s. According
to Ferenga and Ness (2015), “The first
educational radio licenses were grant-
ed in 1922 to the University of Salt Lake
City, the University of Wisconsin, and
the University of Minnesota” (p. 637).
Penn State College offered the nation’s
first broadcast courses through the ra-
dio in 1922 (Ferenga & Ness, 2015). A
total of 202 colleges, universities, and
school boards received educational ra-
dio licenses for educational broadcast-
ing between 1922 and 1946 (Ferenga &
Ness, 2015).

In the 1930s, television stations
joined the evolution of distance edu-
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cation. The University of Iowa began
using television for education in 1934
(Syed, 2010). In the 1950s, Western
Reserve University was the first IHE
in the United States to offer a regular
series of television courses (Bower &
Hardy, 2004; Rickman & Wiedmaier,
2011; Simonson et al., 2000). In 1953,
the University of Houston started of-
fering educational programming to its
students and the community through
its non-commercial television station
KUHT-TV (Fischer, 2013; Purdy, 1980).

Educational programming
through radio and television continued
to grow through the 1960s. By the mid-
1960s, the University of Wisconsin ex-
pandeditseducational outreach through
the telephone. In 1965, the University
of Wisconsin Extension developed the
Educational Telephone Network (ETN)
and Subsidiary Communications Asso-
ciation (SCA) as communication media
to support instruction (Parker, 1974).
Using a private four-wire telephone
network, ETN provided “an instant and
personalized educational channel for
more than 100 Wisconsin communities
with 173 listening locations” (Parker,
1974, p. 34). Toward the end of decade,
Stanford University launched the Stan-
ford Instructional Television Network
in 1968 and was “broadcasting 12 grad-
uate engineering courses on two televi-
sion microwave channels to companies
within a 50-mile radius of Hoover Tow-
er” (Levy, 2005, para. 3).

Computer Assisted Instruction

While the 1960s represented a time of
educational expansion in higher edu-
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cation through radio, television, and
telephone, researchers pioneered and
conducted work on computer-based
education, later known as the “Internet.”
The University of Illinois launched the
first generalized computer assisted in-
struction program, Programmed Log-
ic for Automatic Teaching Operations
(PLATO), in 1960 (Bari et al., 2018).
PLATO was a pioneering platform for
computer-based learning. Features
such as PLATO Notes included one
of the first online messaging boards,
which supported online communi-
ty (Mitrakos, 2020). During this same
time, research led by J.C.R. Lickliderof
at the Massachusetts Institute of Tech-
nology (MIT) on his “Galatic Network”
concept provided the foundation for
what would later become the Internet
(Leiner et al., 2009). Lickliderof worked
with researchers and teams at MIT, the
Defense Advanced Research Projects
Agency (DARPA), and RAND Corpo-
ration to develop a computer network.
According to Leiner et al. (2009), “By
the end of 1969, four host computers
were connected together into the initial
ARPANET, and the budding Internet
was off the ground” (p. 24).

Satellite Technology and
Personal Computers

During the 1970s and 1980s, satellite
technology and personal computers
transcended boundaries within and
across education, supporting both
asynchronous and synchronous in-
struction. This decade included exper-
imentation with transmitting educa-
tional programs via satellite by colleges
and universities. Coastline Community

11

College was the first college to license
and offer fully televised college cours-
es in 1970 without a physical campus
(Casey, 2008). The University of Alas-
ka and the University of Hawaii were
among the first educational institutions
to use satellite technology for deliver-
ing educational programs with a focus
on rural areas and underserved popu-
lations (Gedney et al., 2000). Statewide
satellite-based education, exemplified
by those in Maine, Virginia, and Alas-
ka, paralleled university- driven efforts.
These initiatives were supplemented in
1981 by Public Broadcasting Service
(PBS) Adult Learning Services, which
brokered courses offered by local col-
leges and universities (Walther, 1991).
Students increasingly received instruc-
tional materials disseminated through
audio and video cassette players (VCRs)
through the 1970s and 1980s due to
convenience and affordability (Moore
& Kearsley, 2012). In 1985, the National
Technological University (NTU) began
offering online degree courses via satel-
lite, with all of the instruction distrib-
uted through real-time broadcasting or
video (Casey, 2008).

In 1987, Glenn R. Jones launched
the cable television network Mind Ex-
tension University (ME/U, later Knowl-
edge TV), which enabled 30,000 stu-
dents to take courses from more than
30 colleges and universities via satellite
and pre-recorded video, plus pre-inter-
net communications networks (Colora-
do Business Hall of Fame, 2013). Glenn
R.Jones’ efforts evolved into Knowledge
TV, and then Jones International Uni-
versity (JIU), which in 1995 claimed to
be the first university anywhere to func-
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tion completely online. By 1999, JIU
became the first fully online university
member of the North Central Associa-
tion in the U.S. accredited by the Higher
Learning Commission (Chaung, 2015;
Colorado Business Hall of Fame, 2013).

As satellite technology contin-
ued to expand educational opportu-
nities nationally, personal computers
came onto the market. In 1974, Dr.
Henry Edward Roberts developed the
MITS Altair 8800, which was the first
personal computer using an Intel 8800
microprocessor (Ceruzzi, 1998; Miller,
2014). In January 1975, the Altair 8800
microcomputer appeared on the cover
of Popular Electronics with the head-
ing, “World’s First Microcomputer Kit
to Rival Commercial Models” (Nation-
al Museum of American History, n.d.,
para. 1). This publication inspired many
developers who went on to be pioneers
in the personal computing revolution,
including Bill Gates and Paul Allen,
who “[wrote] a version of the new BA-
SIC programming language for the Al-
tair,” which MITS agreed to distribute
and market under the name Altair BA-
SIC (Bellis, 2020). This deal inspired the
founding of Micro-Soft, now known as
Microsoft, in 1975 (Bellis, 2020). In-
spired by Altair 8800, Steve Wozniak
and Steven Jobs founded Apple in 1976.
They began by “building Apple I in Job’s
garage and sold them without a moni-
tor, keyboard, or casing (which they de-
cided to add on in 1997)” (Terrell, 2008,
para. 1). The contributions of Roberts,
Gates, Allen, Jobs, and Wozniak greatly
influenced and expanded distance edu-
cation in ways that are present world-
wide today.
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American Center for the Study
of Distance Education and
Terminology

Distance education in the United States
received increased national attention in
the mid-1980s. In 1987, the American
Journal of Distance Education, the first
scholarly journal in distance education,
debuted. In 1988, Dr. Michael Moore
established the American Center for
the Study of Distance Education (ACS-
DE) at The Pennsylvania State Uni-
versity (Diehl, 2019). That same year,
ACSDE hosted the first Distance Edu-
cation Symposium focused on research
in distance education (Diehl, 2019). In
1991, ASCDE launched the Distance
Education Online Symposium listserv
(DEOS-L), “one of the first online da-
tabases of information, ideas, and dis-
cussions” (Black, 2013, p. 15), reaching
4,000 participants in 60 countries by
1996.

During the mid-1980s, the term
“online education” became more promi-
nent within academic literature. In 1986,
Dr. Stuart Umpleby published On-line
Educational Techniques. Between 1987
and 1990, Dr. Linda Harasim published
one article and two chapters about on-
line learning, which brought increased
attention to this term. Harasim’s publi-
cations included the article, “Teaching
and Learning Online: Issues in De-
signing Computer-Mediated Graduate
Courses” (1987) and a book chapter
titled “Online Education: A New Do-
main” (1989). Harasim then published
“Online Education: An Environment
for Collaboration and Intellectual Am-
plification” (1990) as a chapter in Online
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Education: Perspectives on a New Envi-
ronment, which she edited.

World Wide Web and Internet

In 1989, Sir Tim Berners-Lee invented
the World Wide Web, an Internet-based
hypermedia initiative designed for glob-
al information sharing, while working
at CERN, the European Organization
for Nuclear Research (PEW Research
Center, 2014; World Wide Web Foun-
dation, n.d.). In 1990, Berners-Lee
wrote the first web browser and server.
“By the end of 1990, the first web page
was served on the open internet, and
in 1991, people outside of CERN were
invited to join this new web communi-
ty” (World Wide Web Foundation, n.d.,
para. 9). In 1993, the graphical browser
Mosaic accelerated the widespread use
of the World Wide Web and by January
1998, “almost 30 million host comput-
ers were connected to the Internet (Za-
kon, 1998), and more than 58 million
users in the United States and Canada
were estimated to be online (Neilsen
Media Research, 1997)” (as cited in Na-
tional Research Council 1999b, p. 181).
The 1990s to 2000 represented an era of
expansive growth within higher educa-
tion and online education as the World
Wide Web and the Internet became
publicly accessible.

Online education continued to
expand in the mid-1990s. During this
time period, the University of Phoenix
extended its online course offerings
reaching enrollments as high as 470,000
in 2010, but dropping to 103,975 in
Fall 2017 (NCES, 2019). In 1995, New
Hampshire College, now known as
Southern New Hampshire University,
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launched its Internet-based distance
learning programs, now “SNHU On-
line” (SNHU, 2021a). Two decades
later, SNHU (2021b) reported online
enrollments of over 135,000 students.
Nineteen U.S. governors founded West-
ern Governors University (WGU) in
1997 to expand access to higher ed-
ucation through the Internet (WGU,
2017). WGU reported that in 2017, the
institution enrolled “more than 82,000
students and 87,000 graduates in all 50
states, the District of Columbia, and
military bases overseas” (WGU, 2017,
para. 2). University of Maryland Uni-
versity College (UMUC), now Uni-
versity of Maryland University Global
Campus (UMGC), began offering its
“web-based” courses in 1997 (UMGC,
n.d.) and in 2016 reported “more than
80,000 students at 140+ classroom and
service locations worldwide and on-
line” (para. 8).

Institutions such as The George
Washington University, which had
been offering distance education de-
gree programs since the mid-1980s, ex-
panded offerings to include fully online
formats (Gibbs, 1998; Kearsley et al.,
1995). Drexel University (Fry, 2020),
New York University (James, 2005), and
other traditional universities began de-
veloping and offering degree programs
fully online. The flurry of interest in
online education spawned extensive
development efforts among several uni-
versities that subsequently failed.

Learning Management Systems

During the latter part of the 1990s,
learning management system (LMS)
platforms became increasingly present
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within higher education (Zapalska &
Patel, 2002) and greatly expanded the
ability of many organizations to pro-
vide multimedia-based programming
without having to build their own inter-
net-based delivery systems. WebCT, de-
veloped by the University of British Co-
lumbia, launched in 1996. Blackboard,
founded in 1997, acquired WebCT in
2005 (Empson, 2012). Since the early
2000s, LMS platforms have provided a
foundational component of online ed-
ucation for IHEs and K-12 education,
with extended LMS platform choices
including, but not limited to, Canvas,
Desire2Learn, Moodle, and Schoology.

Emerging Terminology and
U.S. Department of Education
Definitions

During the late 1990s to 2010, new ter-
minology accompanied the growth of
distance education. Dr. Badrul Khan
first coined and popularized the phrase
“web-based instruction” in his 1997
book Web-Based Instruction (Corbeil &
Corbeil, 2015). Elliot Masie, founder of
The MASIE Center, first professionally
referenced “e-learning” in the 1999 spe-
cial report The €’ in e-learning Stands for
‘E’xperience (Masie, n.d.; Masie, 1999).

On October 27, 2009, the U.S.
Department of Education provid-
ed definitions for distance education
and correspondence education as part
of the Institutional Eligibility Under
the Higher Education Act of 1965, as
Amended, and the Secretary’s Recogni-
tion of Accrediting Agencies; Final Rule
(U.S. Department of Education, 2009).
These definitions remained essentially
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the same between 2009 and 2020 (see
Tables 1 and 2).

According to the Federal Student
Aid Handbook AY 2019-20 (2019), “If
a school offers more than 50% of its
courses by correspondence or if 50%
or more of its students are enrolled in
its correspondence courses, the school
loses its eligibility to participate in the
FSA programs” (p. 37). It is important
to understand the differences between
the definitions for distance education
and correspondence education, since
classifications affect Title IV eligibility
and funding.

In 2020, the Office of Postsec-
ondary Education put forth a proposal
“to amend the general, establishing eli-
gibility, maintaining eligibility, and los-
ing eligibility sections of the Institution-
al Eligibility regulations issued under
the Higher Education Act of 1965, as
amended (HEA), related to distance ed-
ucation and innovation” (U.S. Depart-
ment of Education, 2020, para. 3). The
proposal intended to “reduce barriers
to innovation in ways in which institu-
tions deliver educational materials and
opportunities to students” and to revise
“outdated technologies” (U.S. Depart-
ment of Education, 2020, para. 9). Fur-
thermore, the proposal provided greater
clarity on the requirements of “regular
and substantive interaction between
instructors for a course to be consid-
ered distance education and not a cor-
respondence course” (U.S. Department
of Education, 2020, para. 11). WCET
(2020) provided detailed posts regard-
ing the 2019 Negotiated Rulemaking
process and proposed regulations in
April 2020, with a detailed update in
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Table 1. Distance Education Definitions 2009 and 2020

Distance Education
October 27, 2009

Distance Education
December 23, 2020

Distance education means education
that uses one or more of the technologies
listed in paragraphs (1) through (4) of
this definition to deliver instruction

to students who are separated from

the instructor and to support regular
and substantive interaction between

the students and the instructor, either
synchronously or asynchronously. The
technologies may include:

(1) The Internet;

(2) One-way and two-way
transmissions through open broadcast,
closed circuit, cable, microwave,
broadband lines, fiber optics, satellite, or
wireless communications devices;

3) Audio conferencing; or

(4) Video cassettes, DVDs, and
CD-ROMs, if the cassettes, DVDs,

or CD-ROMs are used in a course in
conjunction with any of the technologies
listed in paragraphs (1) through (3) of
this definition. (U.S. Department of
Education, 2009, p. 55426)

Distance education means education
that uses one or more of the technologies
listed in paragraphs (1) through (4)

to deliver instruction to students who
are separated from the instructor and

to support regular and substantive
interaction between the students and
the instructor, either synchronously or
asynchronously. The technologies may
include:

(1) The Internet;

2) One-way and two-way
transmissions through open broadcast,
closed circuit, cable, microwave,
broadband lines, fiber optics, satellite, or
wireless communications devices;

3) Audio conferencing; or

(4) Video cassettes, DVDs, and
CD-ROMs, if the cassettes, DVDs,

or CD-ROMs are used in a course in
conjunction with any of the technologies
listed in paragraphs (1) through (3). (U.S.
Department of Education, 2020, para. 3)

Table 2.

Correspondence Education Definitions 2009 and 2020

Correspondence Course
Qctober 27, 2009

Correspondence Education
December 23, 2020

Correspondence course:

(1) A course provided by an
institution under which the institution
provides instructional materials, by mail
or electronic transmission, including
examinations on the materials, to
students who are separated from the
instructor.

(2) Interaction between the
instructor and student is limited, is not
regular and substantive, and is primarily
initiated by the student. Correspondence
courses are typically self-paced.

(3) If a course is part
correspondence and part residential
training, the Secretary considers the
course to be a correspondence course.
(4) A correspondence course is
not distance education. (U.S. Department
of Education, 2009, p. 55426)

Correspondence education means:

(1) Education provided through
one or more courses by an institution
under which the institution provides
instructional materials, by mail or
electronic transmission, including
examinations on the materials, to
students who are separated from the
instructor.

2) Interaction between the
instructor and the student is limited,

is not regular and substantive, and is
primarily initiated by the student.

(3) Correspondence courses are
typically self-paced.

(4) Correspondence education is not
distance education. (U.S. Department of
Education, 2020, para. 3)
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August 2020 on the “re-definitions” of
distance and correspondence education
(Downs, 2020). On September 2, 2020,
the U.S. Department of Education pub-
lished the Federal Register with the Dis-
tance Education and Innovations final
regulations, which included revisions
and provisions related to distance and
correspondence education (Council for
Higher Education Accreditation, 2020).
The Federal Register defined distance
education as:

(1) Education that uses one or more
of the technologies listed in para-
graphs (2)(i) through (iv) of this
definition to deliver instruction
to students who are separated
from the instructor or instruc-
tors and to support regular and
substantive interaction between
the students and the instructor or
instructors, either synchronously
or asynchronously.

(2) The technologies that may be
used to offer distance education
include—

(i) The Internet;

(ii) One-way and two-way
transmissions through open
broadcast, closed circuit, ca-
ble, microwave, broadband
lines, fiber optics, satellite,
or wireless communications
devices;

(iii) Audio conference; or

(iv) Other media used in a
course in conjunction with
any of the technologies listed
in paragraphs (2)(i) through
(iii) of this definition.

(v) For purposes of this defi-
nition, an instructor is an
individual responsible for
delivering course content
and who meets the qualifica-
tions for instruction estab-
lished by an institution’s
accrediting agency.

(3) For purposes of this definition,
substantive interaction is engag-
ing students in teaching, learning,
and assessment, consistent with
the content under discussion, and
also includes at least two of the
following—

(i) Providing direct instruction;

(ii) Assessing or providing
feedback on a student’s
coursework;

(iii) Providing information or
responding to questions
about the content of a course
or competency;

(iv) Facilitating a group discus-
sion regarding the content of
a course or competency; or

(v) Other instructional activities
approved by the institution’s
or programs accrediting
agency.

(4) An institution ensures regular
interaction between a student and
an instructor or instructors by,
prior to the student’s completion
of a course or competency—

(i) Providing the opportunity
for substantive interac-
tions with the student on a
predictable and scheduled
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basis commensurate with
the length of time and the
amount of content in the
course or competency; and

(ii) Monitoring the student’s
academic engagement and
success and ensuring that
an instructor is responsible
for promptly and proactive-
ly engaging in substantive
interaction with the student
when needed on the basis of
such monitoring, or upon
request by the student. (U.S.
Department of Education,
2020, p. 54809)

The Federal Register defines a corre-
spondence course as:

(1) A course provided by an institu-
tion under which the institution
provides instructional materials,
by mail or electronic transmis-
sion, including examinations on
the materials, to students who are
separated from the instructors.
Interaction between instructors
and students in a correspondence
course is limited, is not regular
and substantive, and is primarily
initiated by the student.

(2) If a course is part correspondence
and part residential training, the
Secretary considers the course to
be a correspondence course.

(3) A correspondence course is not
distance education (U.S. De-
partment of Education, 2020, p.
54809)
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The effective date for the Distance Edu-
cation and Innovations final regulations
is July 1, 2021 (U.S. Department of Edu-
cation, 2020, p. 54742).

Mobile Devices, Social Media,
and Applications

Between 2010 and 2020, advancements
in technology greatly supported the in-
crease of online education offerings in
the United States. The ubiquity of com-
puters, mobile devices (e.g., laptops,
smartphones, tablets, eReaders, smart
watches), and applications, coupled
with wireless internet, allowed IHEs to
expand online and offer blended course
and program formats. This expansion
also led to international collaborations
and domestic consortia among most
universities.

The emergence of new educa-
tional platforms continued to evolve
during 2010-2020. In 2014, Google
launched Google Classroom as an alter-
native to the LMS platform. Within just
one year, Google estimated that approx-
imately 10 million students and teach-
ers were using it (Siu, 2016). Voice-
over Internet Protocol (VoIP) services
and software became more prevalent
in online education, supporting stu-
dent-to-instructor and student-to-stu-
dent engagement. Video conferencing
pioneers, such as Skype, increased com-
petition with the emergence of Goo-
gle Hangouts, Zoom, WebEx, JoinMe,
GoToMeeting, WhatsApp, and more.
Social media applications such as Twit-
ter, Instagram, Mastodon, Reddit, and
others provided dynamic ways for stu-
dents to stay connected within and out-
side of the online classroom. Learning
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Tools Interoperability (LTI) integration
within the LMS platform supported in-
creased student engagement and active
learning through free or low-cost sub-
scriptions for creating presentations
(e.g., Haiku Deck), infographics (e.g.,
Piktochart, Venngage), mindmaps (e.g.,
Mindup), concept maps (e.g., Bubl),
bulletin boards (e.g., Padlet), and more.
Across higher education, technology
continued to transform education and
provided increasing enrollment and en-
gagement opportunities across onsite,
blended, and online settings.

Distance and online education
formats have continuously evolved
since their inception in the late 1700s.
From correspondence courses using
U.S. mail to email, IHEs have found
innovative ways to engage students in
learning. At no time in history has on-
line education garnered more national
attention than in 2020 and 2021, with
the COVID-19 pandemic. The differ-
entiation between emergency remote
teaching and online education is criti-
cally important for IHEs and educators.
Emergency remote teaching, which is
offered online, is a temporary shift in
instructional delivery in response to a
crisis, while “effective online learning
results from careful instructional design
and planning, using a systematic model
for design and development” (Hodges
et al., 2020, para. 7). As higher educa-
tion institutions prepare for post-pan-
demic education, it is essential for all
educators to know how to pivot and ef-
fectively teach across learning formats,
including online. Student success must
remain central as educators navigate a
shifting higher education landscape.
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Distance and Online
Education: Instructional
Design and Pivotal Pedagogy

his second part of this histori-

cal review begins by examining

distance and online education
focusing on instructional design, then
explores three generations of distance
education pedagogy. The final part fo-
cuses on accessibility, Universal Design
for Learning, and the emergence of the
Learning Sciences, Mind, Brain, and Ed-
ucation Science, and pivotal pedagogy.

Distance Education and
Instructional Design

Distance education began with cor-
respondence education, which was a
pioneering approach to instructional
design within higher education. Using
the postal system, educators were able
to instruct students locally, regionally,
and nationally through written, per-
sonalized correspondence as early as
the 1700s. The goal of correspondence
education was to “provide a quality
education and enable any and all to
expand their intellect and knowledge”
according to Kentor (2015, p. 24). The
instructional design of correspondence
education involved two-way asynchro-
nous interaction between the instructor
and students. Arthur J. Klein, Secretary
of National University Extension Asso-
ciation in 1920, described correspon-
dence course design as follows:

As ordinarily applied in cor-
respondence study the method
consists of the assignment of the
instructor of carefully planned
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work, the writing out by the stu-
dent of the results of his work,
the correction and criticism of
the instructor of the written les-
sons, and the suggestion and
assistance upon points where
the student needs special help.
(Hermann, 1921, p. 7)

Hermann (1921) noted that with corre-
spondence study “the student and the
instructor reduce everything to writ-
ing” (p. 7). However, from a pedagog-
ical perspective within this framework,
Hermann noted, “Correspondence in-
struction adapts itself to the student—
his time, his background, his condi-
tions, his desires” (1921, p. 5). When
students enrolled in a correspondence
study course, they received a textbook,
blank paper to use as directed, a sylla-
bus with assignments, instructions with
explanations, and problems to solve
(Hermann, 1921).

The origins of instructional de-
sign are rooted in World War II, when
psychologists and educators conducted
research and developed training mate-
rials for the military (Dick, 1987; Reis-
er, 2001). Researchers including Gagné,
Briggs, and Flanagan had a tremendous
influence on the development of the
training materials, and following the war,
continued their work related to instruc-
tional design (Dick, 1987; Reiser, 2001).

B. F. Skinner and Robert Gag-
né conducted seminal research that is
foundational to instructional design
and the field of the Learning Scienc-
es. In 1954, Skinner published “The
Science of Learning and the Art of
Teaching,” and in 1968, he published
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The Technology of Teaching providing
insights on instruction, teaching ma-
chines, and programmed materials.
According to Skinner (1968), “The first
step in designing instruction is to define
the terminal behavior” (p. 190). While
Skinner took a behaviorist approach to
education, Gagné took a cognitive ap-
proach.

In 1965, Gagné published The
Conditions of Learning and Theory of
Instruction, which had an immense
influence on instructional design and
online learning. Gagné’s conditions of
learning included internal and external
factors. According to Gagné and Briggs
(1974), internal factors “originate from
the original source of the individuals
memory~ (e.g., factual information
from prior learning, intellectual skills
from prior learning, strategies from
prior practice), while external factors
included guided stimulation (e.g., con-
tinuity of arranged conditions, repe-
tition, and reinforcement) (pp. 10-11)
(see Figure 1). Gagné’s work built upon
four basic assumptions about instruc-
tional design:

e Instructional design must be for the

individual.

Instructional design has phases that
are both immediate and long-range.

Systemically designed instruction
may greatly affect individual human
development.

Knowledge of how humans learn
must provide the basis for design-
ing instruction. (Gagné & Briggs,
1974, pp. 4-5)
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Strategies (Cued or
sell-actvated from prior
practice)

Figure 1. External and Internal Factors Affecting the Learning Event
(Open University Malaysia, 2006, p. 15; Gagné & Briggs, 1974, p. 11).

These four assumptions are foundation-
al in research related to Universal De-
sign for Learning, the Learning Scienc-
es, and MBE Science.

Significant instructional design
contributions by Gagné include a set
of categories of learning outcomes and
Nine Events of Instruction. The five
types of learning outcomes are: (a) in-
tellectual skills; (b) verbal information;
(c) cognitive strategies; (d) motor skills;
and (e) attitudes (Gagné, 1972; Gagné,
1984; Gagné & Briggs, 1974). The Nine
Events of Instruction are:

1. Gaining attention (reception).

2. Informing learners of the objective
(expectancy).

3. Stimulating recall of prior learning
(retrieval).

4. Presenting the stimulus (selective

perception).
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5. Providing learning guidance
(semantic encoding).

6. Eliciting performance
(responding).

7. Providing feedback
(reinforcement).

8. Assessing performance (retrieval).

9. Enhancing retention and transfer

(generalization). (Gagné, 1965;
Gagné & Briggs, 1974; Gagné,
1985; Gagné, Briggs, & Wagner,
1992)

Gagnés processes of learning and in-
struction and principles of instruction-
al design continue to inform course and
program development across all mo-
dalities of educational delivery, includ-
ing onsite and distance education.

Gagnés processes inspired the
development of additional instruction-
al design models now prominent in dis-
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tance education, including the Dick &
Carey Systems Model of Instructional
Design, designed by Walter Dick and
Lou Carey, published in The Systematic
Design of Instruction in 1978. The Dick
and Carey model, influenced by Gag-
né’s processes of learning, included 10
instructional design elements:

1. Determine instructional goal.
Analyze instructional goal.
Analyze learners and contexts.
Write performance objectives.
Develop assessment instruments.

Develop instructional strategy.

Develop and select instruction.

® N S 0ok » DN

Design and conduct formative
evaluation.

9. Revise instruction.

10. Perform summative evaluation.
(Chen, 2011, p. 85)

Additionally, M. David Merrill, great-
ly influenced by Gagné, developed the
First Principles of Instruction. Learning
is promoted when:

1. Learners are engaged in solving
real-world problems.

2. Existing knowledge [and skill] is
activated as a foundation for new
knowledge.

3. New knowledge is demonstrated to
the learner.

4. New knowledge is applied by the
learner.

5. New knowledge is integrated into
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the learner’s world. (Merrill, 2002,
pp. 44-45)

Additional instructional design
frameworks and approaches that build
upon and expand prior models include
the Analysis, Design, Development, Im-
plement, and Evaluate (ADDIE) mod-
el, Successive Approximation Model
(SAM), Four-Component Instruction-
al Design (4C/ID) model, and Learn-
ing Experience design (LX). Florida
State University developed the ADDIE
Model (Budoya et al., 2019; IGI Global,
n.d.), which includes a five-stage design
process (e.g., analysis, design, develop-
ment, implementation, and evaluation).
SAM, developed by Michael Allen, in-
cludes three phases: preparation, itera-
tive design, and iterative development
(Allen & Sites, 2012; Jung, 2019). SAM
is a contemporary alternative to AD-
DIE, applicable to a variety of learning
environments. The Four-Component
Instructional Design (4C/ID) model,
developed by van Merriénboer, includes
four components: (a) learning tasks, (b)
supportive information, (c) procedural
information, and (d) part-task practice
(van Merriénboer, 2012, 2019). LX de-
sign takes a human-centered approach
to achieving desired learning outcomes
by creating learning experiences for
more diverse contexts from course en-
vironments to real-world settings (Ahn,
2019; LXD.org, n.d.).

Instructional design models con-
tinue to evolve and emerge. Need, tech-
nology, crisis, learning theory, learn-
ers, educators, and research influence
instructional design trends. Table 3
includes an overview of prescriptive in-
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structional design models that “provide
guidelines or frameworks to organize
and structure the process of creating

instructional activities” (Culatta & Ke-
arsley, n.d., para. 1).

Table 3. Instructional Design Models, Culatta and Kearsley, InstructionalDesign.org

4C-ID Model Gerlach-Ely Model, Hannafin-Peck
(Jeroen van Merriénboer) Model

ADDIE Model Goal-based scenarios

Algo-Heuristic Theory : .

(Lev Landa) Instructional Systems Design ISD
ARCS Integrative Learning Design Framework
(John Keller) for Online Learning (Debbaugh)

ASSURE (Heinich, Molenda, Russel &
Smaldino)

Iterative Design

Backward Design (Wiggins & McTighe) | Spiral Model (Boehm)
Cognitive Apprenticeship Rapid Prototyping
(Edmondson) (Tripp & Bichelmeyer)
Component Display Theory Kemp Design Model

(David Merrill) (Morrison, Ross, and Kemp)
Conditions of Learning .

(Robert Gagne) Kirk and Gustafson Model

Criterion Referenced Instruction
(Robert Mager)

Organizational Elements Model (OEM)
(Roger Kaufman)

Dick and Carey Elaboration Theory

Successive Approximation Model
(SAM)

Discovery Learning Empathic
instructional design

Transactional Distance
(Michael Moore)

These instructional design models con-
tinue to inform course and program
design within distance and online edu-
cation.

Three Generations of Distance
Education Pedagogy

Anderson and Dron (2011), authors of
Three Generations of Distance Educa-
tion Pedagogy, developed a historical
overview of distance education peda-
gogy. The three generations of distance
education pedagogy included:
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e First generation, cognitive-be-

haviourist pedagogy;

Second generation, social construc-
tivist pedagogy; and

Third generation, connectivist ped-
agogy. (Anderson & Dron, 2011, p.
80)

Anderson and Dron (2011) examined
the three pedagogical models of dis-
tance education “using the communi-
ty of inquiry (COI) model (Arbaugh,



Historical Review of Distance and Online Education from 1700s to 2021 in the United States

2008; Garrison, 2009; Garrison, Archer, & Anderson, 2003) with its focus on
teaching, cognitive, and social presence” (p. 80). From a historical perspective,
Anderson and Dron (2011) described the predominate technologies employed
for delivery with each generation: the first generation of distance education tech-
nology was postal correspondence; the second generation was mass media of
television, radio, and film production; and the third generation introduced inter-
active technologies with “first audio, then text, video, and then web and immer-
sive conferencing” (p. 81).

The cognitive-behaviorist pedagogical model focused on the teacher or the
instructional designer, whereas response to the stimuli supported the acquisition
of new behaviors or changes in behaviors (Anderson & Dron, 2011). While this
first generation highly supported individualized learning, there was “an almost to-
tal absence of social presence” (p. 83). The social constructivist pedagogical model
shifted, with the teacher viewed more as a guide and less as a “sage on the stage”
During this second generation, social interaction became a critical component
of distance education. Learners and teachers using educational content they had
collaboratively created and recreated provided the basis for the connectivist ped-
agogical model (Anderson & Dron, 2011). During this third generation, social
presence and social capital became a central part of distance education. These
three generations provide a historical foundation for distance education pedagogy
(see Table 4).

Table 4. Three Generations of Distance Education Pedagogy, (Anderson & Dron, 2011, p. 92)

Generation
f distan Learnin, Learner nten Teacher
ofd stz} ce Technology carning earner Content . Evaluation cache Scalability
education activities granularity | granularity role
pedagogy
. . Fine: scripted Content
" Mass media: Print, P
Cognitive - . Read and - and designed creator, .
L TV, radio, one-to- Individual Recall High
behaviourism . .. | watch from the sage on the
one communication
ground up stage
Conferencing Medium: . .
L . Discussion
. (audio, video, Discuss, Scaffolded .
Constructiv- Synthesize: | leader,
) and Web), create, Group and arranged, . Low
ism essays guide on
many-to-many construct teacher— ;
S . the side
communication guided
Web 2.0: Explore Coarse:

. Social networks, pore, Mainly at . Critical
Connectiv- . connect, . Artifact cre- . .
) aggregation & Network object and . friend, co- | Medium
ism create and ation

recommender person level, traveler
evaluate
systems self-created

In the chapter “Theoretical Un- learning theories and pedagogy. Build-
derpinnings of Learning Design” in ing upon the work of Mayes and de Fre-
Learning Design: Conceptualizing a itas (2004), Canole (2015) introduced
Framework for Teaching and Learning four perspectives to learning design and
Online, Canole (2015) further examines suggested adding four elements:
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Associative: where the focus is on
the individual, learning as activ-
ity through structured tasks and
learning through association and
reinforcement.

Cognitive/Constructivist: where
the focus is on learning through
understanding and learning build-
ing upon prior knowledge; the
learning is task oriented.

Situative: where the learning is
through social interaction and
dialogue, in context and as social
practice.

Connectivist: based on learning
in a networked context. (Canole,
2015, p. 69)

These pedagogical typologies apply
across online and blended education
and are highly relevant to the work of
instructional designers, instructors,
and professional development admin-
istrators.

Accessibility and Universal
Design for Learning

As telecommunications and technolo-
gy continued to advance, educational
delivery, instructional design, pedago-
gy, and andragogy also advanced. To
support student success across learn-
ing formats throughout the evaluation
of distance education, accessibility and
engagement must continue to remain
central.

The Americans with Disabil-
ities Act (ADA) was signed into law
in 1990 and prohibits “discrimination
and provides guarantees so that peo-
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ple with disabilities can fully partici-
pate in American life” in places such as
schools, businesses, and stores (ADA
National Network, n.d., para. 1). The
ADA passed just one year before the
public received access to the Internet
(World Wide Web). In 1998, Congress
amended the Rehabilitation Act of 1973
to require “Federal agencies to make
their electronic and information tech-
nology (EIT) accessible to people with
disabilities” (U.S. General Services Ad-
ministration, 2020, para.1). Under Sec-
tion 508 of the Rehabilitation Act of
1973, “Federal agencies must give dis-
abled employees and members of the
public access to information compara-
ble to the access available to others (U.S.
General Services Administration, 2020,
para.l). A final rule updating accessi-
bility requirements covered by Section
508 took effect in 2018 (U.S. General
Services Administration, 2020, para.l).

As technology and the Internet
continued to transform education and
business, seminal guidelines to support
accessibility and learning accompanied
these advances. In 1999, the World
Wide Web Consortium (W3C) pub-
lished the Web Content Accessibility
Guidelines, also known as “WCAG,”
which provided 14 guidelines for web
developers who wanted to ensure acces-
sibility for users with disabilities (Bart-
lo, 2015; W3C, n.d.). W3C was founded
in 1994 and led by Tim Berners-Lee, in-
ventor of the World Wide Web.

The Center for Applied Special
Technology (CAST), founded in 1984,
joined the Web Access Initiative of
W3C in 1998 to assist in defining web
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accessibility. In this same year, CAST
introduced principles for Universal
Design for Learning to the Council for
Exceptional Children (CAST, n.d.a).
In 2011, UDL principles 2.0 were re-
leased with new language and check-
points (CAST, n.d.a). UDL principles
build upon the “fields of neuroscience,
the Learning Sciences, and cognitive
psychology” (CAST, n.d.b, para. 2) and
provide a “framework to improve and
optimize teaching and learning for all
people based on scientific insights into
how humans learn” (CAST, n.d.c, para.
1). UDL principles focus on engaging
the affective, recognition, and strate-
gic brain networks through multiple
means of engagement (why), recogni-
tion (what), and action and expression
(how). According to Tobin and Behling
(2019):

Universal Design for Learning is
a mind-set that is grounded in
evidence-based practice. UDL
has been tested for decades, in
physical classrooms and on-
line learning environments, at
two-year colleges and research
universities, across all kinds of
subjects, curricula, and teaching
methods. (pp. 285-286)

UDL principles may be integrated into
instructional design for online course
development (Shi, 2018). UDL princi-
ples may also be integrated into profes-
sional development since they support
teaching and learning across all envi-
ronments from face-to-face to blended
and online.
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Learning Sciences

The Learning Sciences is a relatively new
interdisciplinary field, dating back to
1991 (Sawyer, 2008). The Learning Sci-
ences encompass teaching and learning
within formal learning settings, such as
school classrooms, as well as informal
learning settings, such as work, distance
and online learning, clubs, and centers.
According to Sawyer (2008):

The goal of the Learning Sciences
is to better understand the cog-
nitive and social processes that
result in the most effective learn-
ing, and to use this knowledge to
redesign classrooms and other
learning environments so that
people learn more deeply and
more effectively. The sciences of
learning include cognitive sci-
ence, educational psychology,
computer science, anthropology,
sociology, information sciences,
neurosciences, education, design
studies, instructional design, and
other fields. (p. 2)

Learning scientists often employ a va-
riety of approaches and methods to
understand and enhance learning and
teaching (Luckin & Cukurova, 2019;
Nathan & Sawyer, 2014). Hence, the
Learning Sciences provide valuable
information on various interdisciplin-
ary factors affecting learning and how
learners interact with technologies
across different instructional formats.

Specifically, for technology-rich
online learning environments, Learn-
ing Sciences principles have valuable
applications. A study conducted by
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Sommerhoff et al. (2018) of 75 Learn-
ing Sciences programs across the U.S.
revealed core concepts of the Learning
Sciences, which included: “designing
learning environments and scaffolding,
using technology to support learning,
cognition and metacognition” (p. 342).
The aforementioned concepts also con-
stitute an integral part of online learn-
ing (Mayer, 2019), and therefore should
be leveraged to maximize the online
learning and teaching process.

The Learning Sciences and in-
structional design are both critical
components of online education. Fos-
hay and Roschelle (2017) describe the
Learning Sciences and instructional
design as “cousins, not twins” (p. 65).
According to Foshay and Roschelle
(2017), these two applied fields share
several defining characteristics:

e Both draw on cognitive learning

theory.

Both are evidence-based and
design-oriented.

To varying degrees, both fields
draw from computer science and
information science, design theory,
systems theory, measurement the-
ory, economics, project manage-
ment, and engineering. (p. 65)

Key practices and approaches within
the Learning Sciences, including Com-
puter-Supported Collaborative Learn-
ing (CSCL), Problem-Based Learning
(PBL), Project-Based Learning, Situ-
ated Learning, Design-Based Research
(DBR), among others, have been applied
to instructional design and instruction
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to better understand learning environ-
ments and their effect on individual
and group learning. For instance, CSCL
examines collaborative learning medi-
ated by computers and network devices
(Stahl et al., 2014). CSCL can take both
synchronous and asynchronous forms
and facilitate communication among
learners from different physical loca-
tions around the world.

Learning Sciences has the poten-
tial of transforming online education to
make teaching and learning experienc-
es more meaningful and relevant as the
higher education landscape continues
to evolve. The use of the approaches and
theories within the Learning Scienc-
es as broader conceptual frameworks,
combined with a variety of learning
technologies, allows for customizable
and personalized experiences for online
instruction and instructional design.

Mind, Brain, and Education Science

MBE Science is a field within the Learn-
ing Sciences (see Figure 2) focused on
the teaching-learning dynamic that in-
tersects neuroscience, psychology, and
education (Tokuhama-Espinosa, 2010;
2019). MBE Science emerged from re-
search conducted by the Organisation
for Economic Co-operation and De-
velopment (OECD). Since 1999, the
OECD’s Centre for Educational Re-
search and Innovation (CERI) has been
conducting research on the brain and
learning (OECD, 1999). CERIs first
publication in 2002, Understanding the
Brain: Toward a New Learning Science,
was followed by a second publication
in 2007, Understanding the Brain: The



Historical Review of Distance and Online Education from 1700s to 2021 in the United States

Birth of a Learning Science (OECD,
para. 2). Other publications during this
time also contributed to understanding
how learning occurs and changes the
brain. The National Research Council
(1999a) published How People Learn,
which focused on the brain, mind, ex-
perience, and school. Dr. James Zull
(2002) published The Art of Changing
the Brain, in which he focused on how
educators can use knowledge about the
brain to inform pedagogical practice.

Harvard University’s School of
Education offered the first MBE mas-
ter’s program in 2002, designed by Dr.
Kurt Fischer (Hough, 2020). The In-

ternational Mind, Brain and Education
Society (IMBES) was founded in 2004
(Ferrari & McBride, 2011; Harvard Uni-
versity, 2007). In 2007, IMBES launched
the Mind, Brain and Education journal
(Harvard University, 2007). According
to Fischer and colleagues (2007), the
journal intended “to promote the inte-
gration of the diverse disciplines that
investigate human learning and devel-
opment” and to investigate questions
such as “What are the principles for de-
signing schools and other educational
settings to optimize effective learning
and healthy development?” (p. 1). In
2017, IMBES celebrated 10 years of re-
search and publications.

Figure 2. Mind, Brain, and Education Science, Dr. Tracey Tokuhama-Espinosa (2019)

27



Journal of Online Learning Research and Practice

MBE Science created a strong
research foundation for educators re-
quiring a “new approach to connecting
research and education, with a two-way
collaboration in which practitioners
and researchers work together to for-
mulate research questions and meth-
ods so that they can be connected to
practice and policy” (Fischer, 2009, p.
3). The field of MBE Science continues
to build upon current and emerging
research to support teaching, learning,
and student success across all educa-
tional formats.

MBE is a transdisciplinary field
that builds upon neuroscience, psy-
chology, and education. According to
Tokuhama-Espinosa (2011), “MBE Sci-
ence is concerned with studying how
humans learn best in order to develop
more effective teaching methods” (p.
14). Advancements in neuroscience re-
search offer new insight about the brain
and how individuals learn. For example,
functional magnetic resonance imaging
(fMRI) enables researchers to exam-
ine neuroplasticity and how the brain
changes across lifespan (Oberman &
Pascual-Leone, 2015). Functional near
infrared spectroscopy (fNIR) measure-
ments can “monitor cognitive tasks
such as attention, working memory and
problem solving” (Ayaz et al., 2011, p.
1). fNIR measurements may also pro-
vide new insight into the skill acquisi-
tion process relating to the quality and
extent of practice of specific tasks pro-
viding biological evidence associated
with learning (Shewokis et al., 2011).
While cognitive and educational re-
search inform MBE Science, current
and emerging research within neuro-
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science provide educators with new
evidenced-based strategies to support
skill acquisition and transfer of learning
(Galoyan & Betts, 2021).

In 2006, Tokuhama-Espinosa
(2011) conducted an MBE interna-
tional Delphi study. The study brought
together a panel of 21 experts from
seven countries across disciplines to
determine what evidenced-based re-
search from MBE should be integrat-
ed into classrooms. A decade later,
Tokuhama-Espinosa (2017) conduct-
ed a second Delphi study with a panel
of 41 experts from 11 countries across
the Learning Sciences. Building upon
Tokuhama-Espinosa’s original 2006
study, the results of the 2016 Delphi
study included six principles, 21 tenets,
and 10 instructional guidelines (Toku-
hama-Espinosa, 2017). MBE princi-
ples are considered universal. The six
MBE principles included in Table 5 are
foundational for teaching and learning
across all learning formats.

The literature indicates that ed-
ucators spend a limited amount of
time learning about the human brain
(Tokuhama-Espinosa, 2011). However,
knowledge about the human brain is
foundational to teaching and learning.
MBE Science provides a transforma-
tive shift in teaching techniques since it
emphasizes “how humans learn (which
is the focus of brain-based learning,
educational neuroscience, educational
psychology, cognitive neuropsychol-
ogy, and neuroscience) as well as how
we teach (pedagogy)” (Tokuhama-Es-
pinosa, 2011, p. 17). A 2019 interna-
tional study conducted by the Online
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Learning Consortium, which included
responses from 45 countries and 48 of
50 states in the United States, revealed
very high interest by faculty, instruc-
tional designers, and professional de-

velopment administrators in learning
about the brain and opportunities to
increase awareness about neuromyths
and evidence-based practices related to
the brain (Betts et al., 2019).

Table 5. Principles of Mind, Brain, and Education Science (Tokuhama-Espinosa, 2017, n.p.)

Principles of Mind, Brain, and Education Science (2017)

Principle 1

Human brains are as unique as human faces. While the basic structure
of most human brains is the same (similar parts in similar regions), no
two brains are identical. The genetic makeup unique to each person
combines with life experiences (and free will) to shape neural pathways.

Principle 2

exposures.

Each individual’s brain is differently prepared to learn different

tasks. Learning capacities are shaped by the context of the learning,
prior learning experiences, personal choice, an individual’s biology
and genetic makeup, pre- and perinatal events, and environmental

Principle 3

memories.

New learning is influenced by prior experiences. The efficiency of the
brain economizes effort and energy by ensuring that external stimuli are
first decoded and compared, both passively and actively, with existing

Principle 4

The brain changes constantly with experience. The brain is a complex,
dynamic, and integrated system that is constantly changed by individual
experiences. These changes occur at a molecular level, whether
simultaneously, in parallel, or even before they are visible in behavior.

Principle 5

The brain is plastic. Neuroplasticity exists throughout the life span,
though there are notable developmental differences by age.

Principle 6

There is no new learning without some form of memory and some
form of attention. Most school learning requires well-functioning short,
working, and long-term memory systems and conscious attention.
However, procedural learning, habituation, sensitization, and even
episodic memory can occur without conscious attention.

As technology continues to shape
education, there are factors regarding
technology, teaching, and learning for
IHEs to consider. According to Battro
and Fischer (2012) in Mind, Brain, and
Education in the Digital Era:

Thousands of people now take
courses online, making use of the
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tools of computers and the Inter-
net, using communication tech-
nologies that were not available
only a decade ago. What happens
to brain and behavior with this
rapidly evolving dynamic system
of teaching and learning skills?
(p- 49)
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Research will help educators better un-
derstand teaching and learning in a new
paradigm shaped by digital technology.
While the digital era may provide new
challenges to traditional pedagogy, Bat-
tro and Fischer (2012) also reflected
on the possibility of new technologies
leading to a new kind of neurocognitive
support for teaching and learning.

Advancements in technology
and research provide critical insight
into the human learning process. Ac-
cording to CAST (2018), “In the past
decade, there have been unprecedent-
ed ways to examine the living brain
and to better understand what happens
during learning” (p. 1). The concept
of neuro-variability is critical for edu-
cators, just as understanding that the
brain, which is made up of billions of
interconnected neurons, continues to
change over one’s lifetime based on ex-
periences and interactions with the en-
vironment (CAST, 2018).

Current and emerging research
from neuroscience and psychology of-
fers new insights to our understanding
of human cognitive architecture and
working memory, which can inform
instructional design through strategies
that enhance cognitive processes such
as attention, problem solving, plan-
ning, and transfer of learning (Galoyan
et al., 2021). Publications related to the
Learning Sciences and MBE Science
continue to inform teaching and learn-
ing. Research by Immordino-Yang et al.
(2018) provides critical insight on how
emotions and social relationships drive
learning. Darby and Lang (2019) ex-
plored how to apply Learning Science in
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online classrooms. McThigh and Willis
(2019) encouraged educators to lever-
age neuroscience research about how
the human brain learns to improve cur-
riculum, instruction, and assessment.
Kirschner and Neelen (2020) examined
evidence-informed learning design and
how to improve performance. Dehaene
(2021) explores learning, neuroplas-
ticity, and education as the main ac-
celerator of the brain. Through trans-
disciplinary research, educators will
continue to expand and enhance their
practices to meet the diverse needs of
students in higher education.

It is important to recognize the
extent to which technology has trans-
formed education. “Learning online”
is now prevalent, even in face-to-face
classrooms. Within on-campus cours-
es, instructors may use technology to
share sections of a TED Talk as part of
lecture or bring in a guest lecturer syn-
chronously via Zoom, Skype, or other
video-conferencing applications. Stu-
dents may be engaged while in class
conducting research online using a
laptop or mobile device. Students may
be engaged in online polling or using a
Learning Management System to access
course content, post assignments, or
complete assessments. Students work-
ing in groups, whether in or outside of
class, may be communicating via text,
WhatsApp, or other social media plat-
forms as part of course assignments, as
well as engaging in online discussion
boards. Additionally, students may ac-
cess Open Education Resources (OERs)
as part of their course assignments or
utilize online content from textbook
providers made accessible via the cloud.
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The realities of “learning online” over-
lap in many ways with “online learning.”
Therefore, it is critical for educators to
understand the historical evolution of
distance and online education, as well
as how the pedagogical approaches
have continued to evolve as technology
has developed, to support student suc-
cess across all learning formats.

Pivotal Pedagogy

In spring 2020, the COVID-19 pan-
demic highlighted the importance of
pedagogical practices in online learning
and the ability of faculty to pivot quick-
ly from one learning format to another.
We define pivotal pedagogy for this his-
torical review as:

Pedagogical practices that en-
gage learners in educational ex-
periences through instruction,
active learning, assessment (e.g.,
formative, summative, etc.), and
feedback building upon theory,
research, and authentic contexts
supporting comprehension, ap-
plication, and transfer of learn-
ing seamlessly across learning
formats (e.g., in-class/onsite,
blended, online) in alignment
with learner needs and learning
outcomes.

As THEs contemplate how to move for-
ward beyond the pandemic, profession-
al development opportunities may help
faculty gain critical pedagogical skills
that build upon the Learning Sciences
and MBE Science to teach across mul-
tiple formats. Faculty must be able to
pivot formats seamlessly and effectively
while continuing to engage students us-
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ing theory and practice to meet learn-
ing outcomes.

While many challenges exist,
there are opportunities for educators
to reflect on their own course designs
and pedagogical practices. Knowing
that engagement is a critical compo-
nent to learning, educators may recon-
sider how they engage their students in
Instructor-Student, ~Student-Content,
and Student-Student interaction. Edu-
cators may also contemplate alternative
equivalencies for Instructor-Student,
Student-Content, and Student-Student
interaction if they have to pivot from
one instructional modality to another.
Moore’s (1989) research contributions
on three types of interaction in distance
education (Learner-Content, Learn-
er-Instructor, and Learner-Learner)
are as important today as they were 30
years ago. According to Moore (1989),
“..it is vitally important that distance
educators in all media do more to plan
for all three kinds of interaction and use
the expertise of educators and commu-
nication specialists in both traditional
media-printed, broadcast, or record-
ed-and newer teleconference media” (p.
3). As educators move forward in his-
toric and unprecedented times, student
interaction will be critical to teaching
and learning.

As THEs plan educational de-
livery, it is important to differentiate
emergency remote teaching and learn-
ing from online education, particularly
considering the historical roots of dis-
tance education in the United States.
There is also an incredible opportuni-
ty to move beyond “the new normal”
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and provide educators with knowledge,
skills, and experience to be able to piv-
ot seamlessly and successfully across
learning formats, and to transform the
future of education in alignment with a
dynamic workforce that will evolve in
the wake of the pandemic.

Analysis

his historical review reveals a

paradigm shift in higher educa-

tion, whose student population
is increasingly diverse, amidst a global
pandemic. The chronological histori-
cal review shows that delivery formats,
beyond in-class/onsite courses and pro-
grams, date back to the 1700s. The post-
al service, radio, broadcast television,
satellite technology, and personal com-
puter each played a role in distance ed-
ucation delivery in the pre-Internet era.
Paralleling the development of online
delivery formats, instructional design
approaches and pedagogical models,
supported through cognitive and edu-
cational research, have evolved to meet
the needs of students and institutions.
Accreditation agencies have adopted
self-regulatory and peer-reviewed pro-
cesses for developing and delivering on-
line and blended learning experiences.

A national movement to support
accessibility in the 1990s through the
ADA, Section 508, and work by orga-
nizations such as W3C and CAST con-
tinue to guide educators across higher
education and K-12 education. The
development of the Learning Sciences
and MBE Science in the early 1990s and
2000s provided new insight regarding
teaching and learning from a transdis-
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ciplinary perspective. MBE principles
provide an evidence-based framework
that supports teaching and learning
across all modalities including in-class/
onsite, blended, and online. COVID-19
and the ensuing medical and social is-
sues that unfolded during the nation-
al and global crises appear to be clear
predictors of a paradigm shift evolving
within education. It is essential that all
educators, including instructors, in-
structional designers, and professional
development administrators, be a part
of this evolving paradigm shift. Devel-
opers of learning design systems must
pivot and recognize the value of creat-
ing blended experiences and content
knowledge to achieve outcomes for in-
dividual learners (see Figure 3).

It is essential to revisit the evo-
lutionary process of distance education:
born of necessity and opportunity, ad-
dressing populations with special needs,
extending enrollment beyond a campus
and physical classroom, and building
on emerging technologies. This evolu-
tionary development will likely contin-
ue in the future with more intentional-
ity. It is important to understand that
some technological possibilities spring
from need. However, some technolog-
ical possibilities drive the development
of new applications to meet increasing
needs. The technologies used for online
education have capitalized on the com-
munications and networking technol-
ogies of the Internet, audio and video
development, computers, mobile com-
munications, distributed data storage
and management, and learning man-
agement systems. Simultaneously, these
technologies and the online education
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Figure 3. Historical Timeline: Online Education 1700s to 2021
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applications have created solutions
for problems that have only recently
emerged. Consequently, instructional
design, whose conceptual framework
is based on psychology (Rabinowitz
& Shaw, 2005), is now also informed
through new interdisciplinary research
on the human brain and the human
learning process, national policies re-
garding universal accessibility and ac-
creditation, and the requirements of the
COVID-19 pandemic.

Relatively new, the field of Learn-
ing Sciences draws from multiple disci-
plines to examine how people learn and
how to best support learning. Newer,
Mind, Brain, and Education Science
examines how neuroscience, psycholo-
gy, and education impact teaching and
learning by debunking myths related to
learning and the brain, while focusing
on evidence-based practices. Although
their orientations differ, the efforts of
these initiatives together provide valu-
able resources for designers of learning
environments and the facilitators of
learning.

The COVID-19 crisis affected
higher education in many ways. This
historical global event created a new
need to provide a safe environment
in which learners may continue their
intellectual growth. Over the past 20
years, many IHEs across the United
States garnered experience and skill pi-
loting different modes of instruction,
particularly online learning, as they ex-
panded their course and program offer-
ings. However, not all faculty members
have this experience or skill, since their
primary roles have focused solely on in-
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class instruction up to this point. When
confronted with closed campuses in
March 2020, many were challenged by
a sudden pivot to “remote teaching,” in
some cases with limited support. While
this approach allowed continuity in in-
struction, many faculty members sim-
ply presented their classroom lectures to
remote students via video-conferencing
technology and supplemented teach-
ing with additional video, readings,
and online discussions, assuming that
instruction would go back to in-class
settings in the summer or at least by
fall. For some, this pivot to emergency
remote teaching was unsatisfying and
discouraged them from the possibilities
of online education formats. For others,
it provoked questions and requests for
better short and long-term solutions.

The bottom line is that IHEs
must be able to pivot beyond the pan-
demic. IHE leaders must consider ways
to support faculty and provide training
to teach across learning formats. Given
the strengths of emerging technologies,
the growing understanding of learning
and the brain, and the power of instruc-
tional design, pivotal pedagogy will be
increasingly important to the future of
both higher education and K-12 edu-
cation, as well as meeting the needs of
students worldwide.

Conclusions

istance education has adapted
in form, substance, and design
to the circumstances of the
times, driving and being driven by im-
plementing and modifying technology
to achieve the primary mission of dis-
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tance education, universal access, and
inclusion to effective learning.

Research Question 1 asked,
“How has distance education evolved
from the 1700s to 2021 in the Unit-
ed States?” Distance education in the
United States began with correspon-
dence education in 1728. The evolution
of distance education in the 19" and
20" centuries expanded through radio,
television, telephone, and computer
assisted instruction. In the latter part
of the 20™ century, satellite television,
personal computers, and the advent of
the Internet further enhanced distance
education. In the 21* century, the in-
creased use of the Internet for online
and blended learning further contrib-
uted to today’s advanced, cloud-based
online learning modalities.

Rapid advancements in learning
technologies, coupled with the public’s
demand for just-in-time learning, has
catalyzed an entire e-learning economy.
The e-learning market was projected
to exceed $300 billion by 2025 (Sany-
al, 2019), prior to the pandemic. These
pre-pandemic projections correspond-
ed with increasing enrollments in ex-
clusively online courses (Seaman et al.,
2018). Approximately 35% of all US.
college students in Fall 2018 enrolled in
some distance education courses (U.S.
Department of Education, 2019), mark-
ing 16 consecutive years of increased on-
line enrollment. Jaschik and Lederman
(2019) found that 46% of faculty taught
an online course for credit, “up from
39% in 2016 and 30% in 2013 (p. 6).

Research Question 2 asked,
“How has instructional design and ped-
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agogy evolved in distance education?”
The Internet era transformed distance
education in the 1990s, introducing
digital methods of two-way communi-
cation. The reliability, efficiency, pow-
er, and reach of such technologies im-
proved rapidly during the ensuing three
decades, offering institutions of higher
education tools like synchronous video
conferencing, cloud-based storage, and
advanced multimedia presentation soft-
ware. These tools eased the facilitation
of online learning, but also introduced
new complications to the teaching and
learning processes. Englund and col-
leagues (2017) wrote about the discon-
nect between the aspirational rhetoric
of education technologies versus their
actual mixed performance in relation
to higher education learning outcomes.
Research consistently indicates that
with education technologies, peda-
gogical and content knowledge must
unite with technological knowledge to
optimize learning potential (Mishra &
Koehler, 2007). This remains true as in-
novative immersive technologies (e.g.,
augmented reality, virtual reality, and
360 video) emerge as educational tools
across learning modalities.

Augmented Reality (AR) tech-
nology as an educational application
continues to attract increased interest
from higher education. AR overlays vir-
tual objects in the real world and may
be applied to all senses, not just sight
(Akgayir & Akgcayir, 2017; Garzon &
Acevedo, 2019). A meta-analysis of 64
studies found that augmented reality
had a medium effect on student learning
gains (Garzon & Acevedo, 2019). While
immersive technologies are often asso-



Journal of Online Learning Research and Practice

ciated with expensive equipment, many
augmented reality applications now
function on smartphones and tablets. In
contrast, virtual learning environments
(VLEs) may be fully immersive when
using a headset, or semi-immersive
when viewing a 3D environment on a
monitor (Fowler, 2015). Educators uti-
lize VLEs across disciplines, grade lev-
els, and modalities. Health profession
educators use VLEs to simulate tasks
difficult to replicate, such as surgery, in
non-clinical settings. 360 video is one
type of non-immersive VLE. Rupp and
colleagues (2019) found that 360 video
experiences that were more immersive
led to positive student outcomes. Aug-
mented reality, virtual reality, and 360
video technologies are common in on-
line programs at institutions of higher
education.

Adaptive learning, driven by al-
gorithms and artificial intelligence, is
a nascent technology awaiting wide-
spread adoption (Johanes & Lager-
strom, 2017). Benjamin Bloom’s famous
study “The 2-Sigma Problem” conclud-
ed that one-to-one tutoring stimulated
a learning effect size two times greater
than typical classroom learning (Bloom,
1984). Adaptive learning replicates the
one-to-one tutoring experience at scale
for each student in a course, based on
complex algorithms that factor subject
domain knowledge and student learn-
ing behaviors (Johanes & Lagerstrom,
2017). For students, the optimal net
effect is a personalized learning expe-
rience—even in large online lecture
courses (Arizona State, 2019). “Based
on the proliferation of adaptive learn-
ing in the corporate and academic
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worlds, it is certain that they are here to
stay” (Johanes & Lagerstrom, 2017, p.
11). Uncertainties and potential draw-
backs to adaptive learning include data
privacy and security, the potential for
human-created algorithms that dis-
criminate, and the need to account for
identity and affect (Avella et al., 2016;
Johanes & Lagerstrom, 2017).

Research Question 3 asked,
“How has research from the Learning
Sciences and Mind, Brain, and Educa-
tion Science influenced instructional
design and pedagogy?” Technological
innovation has expanded instructional
options and modalities for institutions
of higher education, while simultane-
ously causing challenges to access, eq-
uity, functionality, and cost. Education
technology researchers publish contin-
uously about the importance of em-
phasizing pedagogical content strate-
gies facilitated by technology. Learning
Sciences, MBE principles, and pivotal
pedagogy offer direction in this area.
The Learning Sciences provide seminal
research to support distance education
instructional design and learning en-
vironments. MBE principles provide a
framework to support distance educa-
tion instruction by expanding current
instructional design models and peda-
gogy through advancements in neuro-
science research. Instructor knowledge
of important learning factors such as
working memory, cognitive load, scaf-
folding, modeling, retrieval practice,
and so forth may help facilitate learn-
ing with advanced technologies in web-
based environments. MBE principles
are foundational to pedagogy even as
instructional technologies evolve. IHEs
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would do well to follow the advice put
forward by Crawford-Ferre and Weist
(2012, p. 12): “Successful online instruc-
tion requires new methods of course
design, interaction among course par-
ticipants, and instructor preparation
and support.”

Research Question 4 asked,
“How has the COVID-19 pandemic
affected pedagogical practices with-
in higher education?” The COVID-19
pandemic disrupted the once siloed
concept of teaching either face-to-face
or online. The reality is that learning
online is evident in all educational for-
mats, ranging from electronic commu-
nications to online content to research
and collaboration. Amidst the many
challenges, there are new opportunities
for faculty, instructional designers, and
professional development administra-
tors to work collaboratively and to be a
significant part of the evolving higher
education landscape. Since the 1700s,
IHEs have continued to meet the needs
of learners through technology and in-
novative practices. Together, IHEs have
the opportunity to optimize advance-
ments in technology, research from the
Learning Sciences and MBE Science,
and pedagogical practices and instruc-
tional design to meet the needs of stu-
dents across all learning formats.

Overall, distance education has
responded to the dynamic demands
for learning opportunities that are
geographically, socially, economically,
and intellectually diverse. Learning at
a distance has shifted the locus of con-
trol and participation to learners/con-
sumers rather than solely to providers.
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Changes in understanding how people
learn and creating more authentic and
interactive learning experiences have
altered the strategies used to help stu-
dents learn. Finally, the challenges of
the COVID19 pandemic have awak-
ened the need for all university instruc-
tors, designers, and administrators to
understand better the benefits of dis-
tance education methodologies in the
teaching and learning process regard-
less of the physical limitations.

Limitations of the Study

There are three limitations to this histor-
ical literature review. First, we utilized a
historical literature review approach so
there were no qualitative or quantitative
methods employed. Second, we only
had access to IPEDS distance education
enrollment data and distance education
reports that may not capture all blend-
ed, hybrid, or online enrollment models
across IHEs due to variation in defini-
tions by each institution. Third, find-
ings from historical literature reviews
may not be systematically replicated,
though they may be audited (Bhatt &
Bhatt, 1994). This is because search pa-
rameters extend over several hundred
years and record-keeping practices are
inconsistent throughout history.

Recommendations

To meet the needs of an increasingly
diverse student population and to pivot
in response to crises, IHEs will need to
provide training and support for fac-
ulty who have historically taught face-
to-face so they may deploy online tech-
niques more seamlessly and effectively
as needed. As with all course and pro-
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gram offerings, quality must be central,
and that means instructional practice,
the development of instructional per-
sonnel, as well as pursuing and applying
new insights from the Learning Scienc-
es and MBE will continue to evolve and
garner attention. Research to compare
student engagement, retention, aca-
demic performance, and faculty eval-
uations prior to and after the faculty
development and instructional delivery
should be institutionalized.

Insights from the Learning Sci-
ences and MBE Science may also be
integrated into faculty development for
distance education instruction in on-
line and blended formats on a nation-
al level. These principles may serve as
cornerstones in professional develop-
ment workshops. Surveys and inter-
views could be distributed to workshop
attendees 6 to 12 months after they
complete the workshops to explore any
changes noticed regarding student en-
gagement, retention, academic perfor-
mance, and course evaluations prior to
and after workshops.

Finally, collaboration is key to
moving forward. Moore stated in 1993,
“In distance education teaching is hard-
ly ever an individual act, but a collab-
orative process joining together the
expertise of a number of specialists in
design teams and delivery networks”
(p. 28). This is reflected by Ko and Ros-
sen (2017) as well: “When it comes to
development of online courses, a grow-
ing number of institutions committed
to online education have increasingly
turned to a team approach for course
development” (p. 92), which may in-
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clude “an instructor paired with an
instructional designer, instructional
technologist, or other technically ori-
ented person providing assistance or it
may be a larger group of individuals” (p.
92). Through collaboration, innovation,
and these recommendations, IHEs are
positioned to meet the instructional
needs of an increasingly diverse popu-
lation in a complex global environment
through multiple modalities (e.g., on-
line, blended, and on-campus formats)
to support student engagement, learn-
ing, and completion in an authentic and
high-quality manner.

Summary

rojections by NCES, prior to the

COVID-19 pandemic, indicated

thathigher education enrollments
in the United States would increase by
“15% between 2014 to 2025, with larg-
er proportional increases among adults
than traditional-age students” (Leder-
man, 2017, para. 1). Learning Sciences
and MBE Science support teaching and
learning across modalities, and sup-
port pivotal pedagogy creating a new
frontier in teaching and learning for
students, instructors, instructional de-
signers, faculty, and professional devel-
opment administrators. It is the respon-
sibility of IHEs, independent scholars,
and practitioners to maintain currency
and document high-quality practices
and outcomes of a changing population
of learners in higher education. In the
article “Three Generations of Distance
Education Pedagogy,” the authors state
at the end: “It is tempting to speculate
what the next generation will bring” in
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terms of distance education pedagogi- investment in research and practice of
cal models (Anderson & Dron, 2011, p. online education will certainly move us
90). Collaboration and the continued in the right direction.
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